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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PLL circuit 
where a loop gain changes in accordance with a 
transmission speed but is constant if the appearance 
frequency of a code transition point changes by 
arranging a sample-and~hold circuit and a variable gain 
amplifier in a feedback loop. 

SOLUTION: A sample-and-hold circuit 2 and a variable 
gain amplifier 3 are arranged in a feedback loop. The 
sample-and-hold circuit 2 samples the phase difference 
signal of an output of a phase comparator 1 at the time 
of data transition and holds it while there is no data 
transition. The variable gain amplifier 3 changes the level 
of the phase difference signal of the output of the 
sample-and-hold circuit 2 by changing the loop gain in 
response to transmission speed information of data 
supplied from outside of a PLL circuit. Since the variable 
gain amplifier 3 is included to control the gain in 
proportion to the data transmission, the loop gain is 
proportional to the data transmission speed. Thus, a 

jitter transfer area becomes proportional to the data speed and a Q value becomes constant 
irrespective of the transfer speed. 
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O (Voltage Control ledQscillator) tT'ilfal^I^— 
L (Phase Locked Loop) mSStCfeV^T. ffiffllfct5?Stfl 

tm^iicmi^mm^^ mmy- h«-^<o>'t/u:^* *) <r> 
mmzmtxm:h-t^^^ -y^y'Xm^tizx-r>xmf& 
$tix\>^i>zbimmb-r&m^nzssm<7)Pi.L.m 

m^-'y y-v-i'cr>m.'on^»mBmmmizMjBLtzmm 
ST'^jSt-^tco-cabO. vcoco^jijgjSia^T-'-^ 

T V ^ i, i t t -f - Sif ^JR 1 X«fil*3S 2 tciESSi?) 
PL LUIS. 

T . m^m 1 -if iRii 3 cov i-m^^-icfeKio p l le 

SSMil8-C*.o-C. lf*«l~l!l*«3cOV^-rix*»-tc 
fe«!«^P L L|1IS&*■&^T^:S d k Sr#ISi:-r-&S« 

9. 

[000 1] 

iSMLTiei^rPLL (Phase Locked Loop) lUmzW 
100023 

it. mmM(^m±ti:UzmL<fK^mit^tL. mt 

ff. mm^-y hr?—9<r)&i,i^m!m:B- I SDN (Br 

oadband Integerated Service Digital Netwotk) liZii 

i^xit. ^<^4>mj^x'cD&j&mmn 5 sMb/stc^-r 
miz. ^ixi:4is<Dmm.x'mi^^eo 

OMb/s, 2. 4Gb/s. 1 0 Gb/s*«gi^tTV^S . ffl 



+i^s<^fiaji:LT. ismm^r^wmizm'iL. 
mm.>,zm\:^xm^j:i>mm.<r>9r3y9^^±-rtii o 

\,zi,tz^mmt(^h^ muti 9 9 i^'m'^mmmm^ 

^3lfIV-9-'f Xt^ -f :^^fl|«B - 1 0 - 1 0 9#m4 
0 8K#M) . 

[ 0 0 0 3 3 ico J: -5 =5r^itjK^!lfic^<0^|ftlS<0^' 

o>yi5'ttaiicPLLiiiss?r«ffl-ri.j©-^. m.h-^\Mm 

O (Voltage Cbntrolled Oscillator) ffifflJt 

P L LI5|KcO#i«*cpj£®{Ca< =S: 0 , eS^WOlS 

mi%<ommi^\,'fXi)>t-oX-J -y t 0 

[0004] iXtc. f'-^'cOlT^j^^c^ffiJS^ii, 

-«t;^-rs7'-^tcj:r>TS:fl:-rs. pllek 

a. ^mthXoiz^ ^^^m'^^<n\mms.izX'^x)v 
-rmnifi^it-ti.mm-h'o . iv-y^m^-mz-t 
s*®sr«fflL^ufc. mm^-/vv—9\,zjv~Tim 
ti^^ L^i o -y 9 m^m^tmm^itt^ p l l 
niKigfflw a .y ^mmmkt *«ift^t-ri.«^, :^ -y 

Jim 0 t S i: V > a raH^*^* o tz „ mfia? 
[00053 ^it^><oraa^<Ort§S:PilHfcittHH-rs^>: 
[00063 NRZ (Non Return to Zero) «=#^t'«0 

V >^tzih^i&Bimzm L , ±ie<o i o ^j:imm.(nm.m^- -y 
{m<r>tpm^'^imizi5\,^xii. y-'-9<7)W±k'pm 

"f-^CDmta^^ S.>^^crifz)st)^ ^~^i)^^'!fV3 y 

[00 07 3 iS'O.y^ttmiiliStL'C, 9v:> y9(,Z'P'(j' 
m^^i:^m^-itt:^m^ (lilT r^>'^j tv^o ) 
fflv>4>ixTgi/c*^\ jS^. PLL*i#<fflt^^>ix^J;a 
tc^r-:.-C#!t. PLL{±, VCO&tXflLfflJtSKS^ffl 

CO^iji»#:^IlISS (OT r I Cj i:V>d ) so^t^tci*! 

t^rtas-r c: t *>*nrtgt;^ o . p l l oss^f*:?: ^ y u 

i^>y:J' I c-CJgm-rsc:i:56«-C^ ^J: at^^ro-c^^. 
[0 0 083 t:i^X\ T-^ti, ^-o^'COfEi^J^ttJ 
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^' t ^ <^T-:J' 2: A:*) LTIsnUKj&^ai^J-t^ ^ n •/ i?co 

ffii. ^v9<r>^>t-w^m.-kmmm\.zm.mz^\^tL)i 

[0 0 093 — :fir, PLLUlSScT^v-'y^ h^>':x.7r# 

, -y r?- h ^ >X 7 r f IJf#<Oja«ii!(#ttr^;b-r 
^LT. i^' y:5'b^>';^:7r»«{±, /I'-rfiJ^lC 

[0010] )v~vmn\,z\i^ {ifflit!RS<o^j^i^tBS& 

[0011] Cieoj; 3 {^v-'-y ^5' h 5 >-x 7 r^i^^JT^- 

■ybV-^'tC:5'i^^'i;PLLlD]B*^^lEL^«-^. 

tf. ^-y hy-^'COHuStCi''-5'^'h^>X7T^«36*J!£ 

tf-mkth-bK ^m^\±x-)\i^-j9\,zm^'tmmm 

[00 12] ^3t, SDH (Synchronous Digital Hier 
archy) SaaSrff^T^aft^-y bt?-^ tj3ViT<i, 4« 

-fb-fi., 3gM«OHiri:t*<0}R:fr-e|3ItPLL|HIill3j:S* 
[0013] x-^jg^3&iilV%»irafflfflllS:»^^S-9- 

CCTi-tf 1 9 9 4^*i]r-f xx- i^- ( I s 

SCO 9 4A^^m/-b-yi^3^6/iff^TA6. 
2IS1 1 QWmf\ 1 1S;#!H] x-:}']®B?*silV> 

miosis: P L LUISg CfiRJf 1 9 9 2^Jl^|I|r 



>f • XX ■ xj;^ • V— ( I SSCC) 92±^^lt/ 

-b-yv-avi o/«f4i 0. 3SI 1 6 2:gai/f 1 6 3:i: 
mw) m^^i^<r>^'mmzi,hit\,z)v~mn 

[00 14] 

mi>'m\>mmmmiemth^mm'i-im^iz 

mtlzJ:i>mm'0<7)^i:mtiZti)^X'^i., L** 

[0015] s*ftc. }:mm^m:m.mLti:\^^^ 
{i. )v-ym%msm^izm\^x^i\L^t t^ont 
t\^>wti}^m^^ii&^^. |Hll*^3^^■^2»J^^^o^^i^l«^ 
(Ty^^tizx-^xju-T-mm^h*). 
m<. 

[0016] ^fgagcoawti. t^st^iricoHuiaraiSAS: 
fmL. mmmmtzmtxfv-ymnij^^L. 

^•c^-ik t ^mco P L L HIK S:ii«t-r S ^ i: ^zh 

[00 17] 

[»JlS:)»»*5-rs/i«6<7)^ia] ^^HjcoMiBIRSiH. is 
)liatJStcJtfi?iJUT*U#*^<k-ri.^'fiJf#iiiliSi: . r 

^mwv~y\.z-^}hhz. t J: ->TS*«e<itc«¥^ 
^-"r -f ittii^m\.z\mth y- vmm^ lx 

mmy- hm^(^^v\^::^^*)<7)mmzmtxiii:fj-t^:^ 
^ •y^y^'m^bizx-oxmm-i.zb^x'tt. 
[ 0 0 1 8 ] x-f 'y^y9'mml.zt^\,^x^i■. {mmmn)^ 
^t^izm'oxmt^mm(^itmtf^m:k~t^<r>x\ 

izmtx^itT^fu-y'nmi:ni>zt t^x^ . -j-y 9 
h^yxy T^mbii:mm<^lti^l>z--&iz-t^zb 

[00 19] 

^t^mmx^ Lti^m<7)mmcr)mmimmLxwiz 
mm^zmm-r^. 

[0020] ^^mco P L L mS&CQffl figSrH 1 (C^f . 

^cmmm^mtm-^msmm. 2(4. GWiMssi 

tii:fj<7)&Mmm^^-9M1^mz^yrv y^'Lxr 
-9W^ti^^\Wif^mrh^y-r)V^^-iVYmn. 3 
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is]^ij#ti«iS3(7)ai:J3<l^co=^j«=&SijlS-^- 
[0021] JaJico<«jtlcJ: , fraHiSKA^jift^-/ 

-s«®<oejMa[SBo«o®^. vco 

S*<Bo/N (NiiSiSt) TS>SemKBN-iC?)Jl-&l: 

ej*afJSBN-,«A:l37^-^'i:fi[ffl*i-Sc-|--&J:d 
t:©Jffil$n. ^c0J«'^tVCO5tB:^c0S2|s:i?n-y:7 
l±. fiSJft^f flick's. -eUT. :5J-^S6{i. 9mt>-h 

( = fo/N) (7)i^x:3y^i\ii:n-ti>. 

[0 0 2 23 ^tz. ^yy)U7ir.~)UYms&2ii. ffim 

h-r. ^^•>r;^;^-;^H[lIil52^o^gltg&F*IJi$-t^/c1^y 
v^3!)\ -ecoi^. ■t>-i^ryi^;^-;i^KlllSS2«i*B&$iT. 

[0023] -Bi^mmmm^3<r>mmiff\-mf}^i^cr>im 
m^mmtzx -o x ^<o^^^ tii, . a{*w(c(s. mms. 
mzikmu mtiiix^^i3fiy2^iimmt \/ 
2 tc^ § , ^'FU^iiii^ 3 <r>mi-m. hLx. mmt 

mmmwfziix^xM. f-Ymwmm^}i:^^ -v^ 

tBli!tffl-CJ)^>ii*^^. :L(7mmy^\.zi.->xm^<n 
ft V ^?IJ#^#& ^ i: *ir # * , iJif 3 com 
^«:02ic5^-r. 

[00 24] ^<7)ISif8tS. N=l. 2, 4. HP'fe.fEiMaf 
SBj. Bi, BsSr^fflt-l-afi^-y NV-^tCjlfflt- 
«.t«0-C. eiM2«fB#8{4. Nfc*fja5-t«>SfS^l/l, 

1/2, \ / A\,zH-x.t:>h.^ WM-fh't^<fmf-)f- 

"1" s -?-(0fl!i<7)SS^*i "0" t^rS. 

[00 25] 122 {C*5V>T. 7a{i. VCOSHil^cO* 

afejMjSjSBo (N=i) \,zn^\.x\^hW^';xn y^ 

^'k'^\.Z\/n%m-h^^m. 2 1 aj±. iQ^ 1/2 
-S-f WN'-i?. 2 1bli. S^l/4 
(r>rr-9-^WMth-iV)^-^ , 2 2{i, -r>'^^'-:^'2 

la. 21b (m^-n^^<nmm.^''fi-^£ 3 a n d m 



SS, 8a{±. ^i-SS7a<^tB:bfi-^i:ANDIiI8&2 2cO 

b coiii:hm^b WN'-^- 2 1b <oai:*3^-f-<7)i5faidS: 
n^oORm^. OREISSSa, 8b<OMaJ:»3ll 

■f-iOiaaa&tf^dANDIlIgS, 1 OJi, ANDII1S&9 

[ 0 0 2 6 ] /^y^^niR 1 0 iz^y-DV-ii-^-fi' y 
[ll»2coai^rcofifflllflWA*$n^o ^ilS 
7a. 7b, >fy>'^'-;5'2 1 a. 2 1b. AND0SS 
9. 2 2at/ORIlIK8a, ShliZX-^xy—Vm;^ 
±IslSS2 3j&i«fiK$#i^. 

[0 0 27] fsiSISA-'BoTSg^ 1/2, 1/4<0V^ 
rixt*« "O" <7)i;^. AND|gK9t=l±-o«0 "1" 

tf^X^^fixy-hm^^imz "l- tc^ri^ i^^-^r 
-fibAU) . -y^^-^J^EiSl 0{ifflt:^:^it^ 
I,. -eWci-^^TX-^ v^yym^i Oli. A:*3co{viffl 

[0 0 28] f5jM3lJg*^Bi (N=2) t?^l/2<0 
^j&i "1" (nkt. AND[lIK9*>4,:}J-jgS7 acO{iS:>3 
fi^*«OR|lIS&8 aS-i^T-eo* Nm-f-fc LTtB 

^'-b«^CO-f i-x-fit^^O. 5(c5:-g.. ^ 
ixtcio-cx^ •yf->'^^llISSl 0(i. A:ft<7){4ffllHt-§- 

1 /2 1 ^:ofci2fflMfl-^S:ai:»3-ri., 
[0 0 29] fSHiSS/J^'Bg {N = 4) T*? l/4c0 
"1" £0t#, ANDIlIifS9tCj: 0, ORtUSgS 

a. Q\>^mtziix'eix^m^i a.. 7hcr>^^m^<r> 

Wmm^^xhtl. AND|l|»9*»^>7'^-x-fJt** 

0. 23cr,y-Ymni3^^^^ixh, Wzii-oX:^^ 

•v^yy^^i o\t. x:h<r>&mmmm}mnmzi/ 

[0030] icoj: a tcLT, ^^Jffiiilill3{i. 

T , P L L |lISSeo;l'-rf mSr^EiMjffiSfcrltfiai Lfc t <0 

[003 1 ] PLL(BISgc7)#g?cr)jSyBSrE3(z^-r. II 
3 a{±. fEiMaS^iSaaS ( N = 1 ) . 03 b{±, 1 
/2 (N = 2) <OJ®^-C*l.. 5fc-r, 03aO^S:iJi 

[00 32] (amsKSiti. a^iJ'o./^ (^^-c-Ji 

V^±*>Tt>^ 0 <7)2Si*iOX -y y i: f fiffiM ( X«iB#rBlll ) 
^mi^-fh. r-:S'(7)x>y>^{i, v>-rn*^:fri: 
S ^ t !{p'"5rig-C$) S . 0 3 TiittfflJt«?S 1 cotft^S: 

-^-fbL. ^j'o -y 1 -y-^f ^ )],^<r>^wsm^m^iii 
ti-t^ t Lfz. ^yrfi^Tn-}i^Ym^2xn'f-^<r>x. 

juYm^2ii. mir<7)T'-:?x-y>''co<affli^Sr«j^L-r 



(5) 



mm^i 1-215112 



f ijf#tafgii 3 cofij#{± 1 1 ^ 0 , r -?-«7)aj:»3{i. ^ 

yT/i'ts-Ji' ¥ ESS 2 coai^j tc-ifc-r . 
[0033] T-^'feiMaLS** 1 /2CO03 b<7) 

*^ L^*^'<^ . ffifflJtiRS 1 1 ^yy/l-^s-)], H Egg 2 

c0^^fi01/2'S:cOT\ BT^WfiiliSSti. l/2<7) 
Ti-X-^T-X-^ y^y^^HIifgl OSrIBW-fi.. HtLiZ 
J: oTigTK(c^f a5:»3 1 /2 

[0034] mz^ *l6BJtcJ;-?Tf#^>ii&S6«S-ll4 
S-fflV ^TUiB^l. . 0 4 a i-' V ^ h 7 7 r f WiO 

e3*a«fl<#tt^^-r , H ass 2 

tzmfTiam^mzMLX 'J-^ ^h^yx:? 

rmm^isSm&tzttmLX\.^hZbi}t7r:^tlX\.^t. 

[0035] =jy^h^yxyT^m^mmmm 

;U-ri*ltc~9-y7Vl'*-;P 
FI^8S2?:fflV^;^t/^{t60^S!*<7)PLL|I]S&T'^4. x-^" 

vN-^j'- y^mtmi^^h h <r><n. mz^mm.im< 

XWj:^. *^Bgc;5PLLI5IliST-{±. /L—ri^ItC 

x-j'v9Vyyxyr^mi'f-^m^^z)icm\.. oa 

[0036] i/'v^Yyyxyrm<%<ri'f~9>^ 
9—y^'&kmA\i\,z^'f, -^-y-r/l^;!^— ;UHI1I8S2 

-rS. 3|s:^B^-C-«igL?t-9-y7Vl';^-/UK[SISS2 
9Yyyxyr^mits:h. 

[0037] *^HacOP LL|llK^fflV>/ci1i|iScOltjS 

«?iJ^05tciKi-. ^ftm-f-Sr7uyhx>-Hl l2fttX^ 

^kiiliSli 2T'tHiL/::f^. *^Hg<oPLLiii»i 3t 
X'm\tw^u 1 2 iotii* ^iJS'JSff 1 4 -cfj^-r -s. . 1 5 

<±. SDH3!j^Srtf^rdx-^«!iagP, 1 6{4. t'-^' 

m%UXhh. 7a>-hx>-Hl 1. ^-fbiilB^ 
1 2 , P L LUl^S 1 3Jll^S|j3iJ^ 1 4 i: f t"'-^ SrS^ 



[0038] "r-^mm 1 5 ti: , (flttEfgcoSS^I^If 

[0039] \:Xl.(rMm,zX 0 . m^im.(r> 1 /N ( N 
= 1 . 2, 4, • • • ) t^ii^JEL, -J v^Y'yyxyr 

[0040] ^fc, iifl^-y Vv~i><r)T'~^^'Smt 

^'^mmmmzm 5 ic* L/cSfias^sM-ts ^ fc *^ 

X'%h, 3|s:9gBB<?)PLL|llKl 3SrfflV^SC:i:fcJ:-? 
Sfi«tf5jll^Sc01/N (N=l . 2. 4. • • 

[0041] iJctc, H5tc*L^>:4'il«SStr3SfflLfca« 

^-y bV-^^CO^K^S-iaetC^-r. 7 a, 17 

n (4. 18a, 1 8 n IcSiggSit, ^mzW^ 

U^tti,. #tf»|«iflC*f6B^C^PLL|Bl8S3&«fflV^/5>/T.T 
k^&Jti"^, :t--yhV-^J4. 1/N(N=1. 2. 4, 
• • ■ ) CDgj^atJStcifiEL. Htc. ii:mM^m^j:-^ 

hztim\<^fzib^ ^y^tmsE^-\tf:ziit^'^. 

[0042] 

[5&BBio^&m] imju-y-iz^yy-tu 
mmmi}^^tLf^m'^iz;\^ym'i%*^-&x'mtL^j:\ ^ 

3|s:^BBOPLL[ffIS&i&4'ilttSl^gm«l= 
[01fcofS#^rSiBBl 

[01] ^^B^tc^i. p L L ms&<o^n<nmn(mm(^ 

mmmtm. 

[03 ] 3|s:^B3<7)PLLIIlS§ciO=S-a5<OjftJB^^-r0. 
[04] >''-y^'h7>'X7r!m±S:ittBB^«./i«0ffl^S 

m. 
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